82
PHYSICS OF THE AIR
for the equal quantities are delivered in unequal times; the time being longest and therefore the world temperature the lowest, except in so far as there may be a lag, or, perhaps, counter land and water effects, during aphelion, and shortest with highest temperature, as previously explained, during perihelion.
SOLAR ALTITUDE
Leaving out, for the present, all questions of atmospheric absorptibn, it is obvious that the intensity of insolation is directly proportional to
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FIG. 22.—Relation of insolation to latitude, declination, and hour angle.
the sine of the angle of solar altitude, or to the cosine of the sun's zenith distance. But neither of these angles is directly known, and therefore can be expressed only in terms of those that are known. Each, however, is a function of latitude, of the time of day, expressible as an hour angle, and solar declination, as will be explained by the aid of Fig. 22.
Let P be the point of observation, with its zenith at Z, and let the sun be off in the direction OS or PS. Clearly, then, the plane of OZ and OS intersects the surface of the earth in a great circle, and the angle ZOS, measured by the arc PV of this circle, is equal to the sun's zenith distance. But in the spherical triangle NPV it is obvious that the arc NV, V being directly under the sun, is the codeclination, NP the colati-tude, and the angle h at N, measured by the arc CD on the equator, the hour angle, or angle through which the earth must turn to bring the meridian of P directly under the sun. Hence
/„ = I cos a = /(sin <p sin 5 + cos <p cos 5 cos /&),
in which In is the intensity on a horizontal surface, <p the latitude of the point P, 5 the solar declination, and h the hour angle, as explained.

